Regulation of satellite cells during skeletal muscle growth and development.
Satellite cells are myogenic cells attributed with the role of postnatal growth and regeneration in skeletal muscle. Following proliferation and subsequent differentiation, these cells will fuse with one another or with the adjacent muscle fiber, thereby increasing myonuclei numbers for fiber growth and repair. The potential factors which could regulate this process are many, including exercise, trauma, passive stretch, innervation, and soluble growth factors. Three classes of growth factors in particular (fibroblast growth factor, insulin-like growth factor, and transforming growth factor-beta) have been studied extensively with respect to their effects on satellite cell proliferation and differentiation in culture. Fibroblast growth factor has been shown to stimulate proliferation but depress differentiation. Insulin-like growth factor stimulates both proliferation and differentiation, although the latter to a much greater degree. Transforming growth factor-beta slightly depresses proliferation but inhibits differentiation. When administered in combination, these factors can induce satellite cell activities in culture which mimic those typical of satellite cells found in vivo in growing, regenerating, or healthy mature muscle. Alterations in the concentrations of these growth factors in the muscle environment as well as alterations in the cell's sensitivity or responsiveness to these factors represent potential mechanisms for regulating satellite cell activity in situ.